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INTRODUCTION 


This  report  is  the  first  of  a group  of  reports  encompassing  the 
Codorus  Creek  Wastewater  Management  Study.  The  purpose  of  this 
first  report  is  to  bring  together  a comprehensive  background  understand- 
ing of  factors  and  conditions  in  the  Study  Area  germane  to  the  analysis 
and  development  of  wastewater  management  alternatives.  The  report 
defines  the  study  area  in  terms  of  physical  characteristics  (geography, 
geology,  soils,  hydrology),  demographic  and  economic  development, 
sources  of  waste  discharge,  wastewater  treatment  facilities  present, 
water  supply  development  and  resultant  water  quality  conditions.  As- 
sessments are  made  of  the  causative  relationships  between  waste  dis- 
charges and  water  quality  conditions  which  are  critical  to  the  develop- 
ment of  long  range  wastewater  treatment  alternatives  and  overall  water 
resources  management. 


STUDY  AREA 


York  County,  Pennsylvania,  with  a 1970  population  of  272,603, 
Is  located  In  the  southeastern  part  of  the  state  approximately  100  miles 
west  of  Philadelphia  and  midway  between  Hairlsburg,  the  state  capltol, 
and  Baltimore,  Maryland.  It  Is  bounded  on  the  north  by  Cumberland 
County  (Hairlsburg  West),  on  the  east  by  the  Susquehanna  River,  on 
the  south  by  the  State  of  Maryland,  and  on  the  west  by  Adams  County 
(Gettysburg).  Its  location  within  the  regional  setting  Is  shown  In  Ex- 
hibit I-l. 

The  Codorus  Creek  Basin,  the  main  focus  of  this  study,  ^ occu- 
pies the  middle  one-third  of  York  County,  as  Illustrated  In  Exhibit  I-l, 
and  has  a drainage  area  of  280  square  miles  with  a 1970  population  of 
156,500.  Located  within  this  basin  are  the  City  of  York,  Its  surround- 
ing suburbs,  and  the  larger  of  the  outlying  uibanized  areas:  Hanover, 
Red  Lion,  New  Freedom,  Shrewsbury,  Dallastown,  Spring  Grove  and 
Glen  Rock. 

Codorus  Creek  originates  as  three  major  branches  (whose  sub- 
basins are  shown  In  Exhibit  I-l)  which  flow  In  more  or  less  northerly 
directions  to  a confluence  located  southwest  of  the  City  of  York.  At 
this  point  they  form  the  Main  Stem  of  the  Codorus  which  flows  north- 
easterly, through  the  City  of  York,  to  a junction  with  the  Susquehanna 
River  in  the  northeastern  part  of  the  County. 


While  the  Codorus  Basin,  Itself,  Is  the  major  focus  for  study, 
the  project  "study  area",  being  defined  functionally  In  terms  of  waste- 
water  management.  Is  somewhat  larger  geographically  In  order  to  ac- 
commodate those  adjacent  iiibanlzed  areas  wbose  wastewater  manage- 
ment services  are  an  Integral  part  of  an  urbanized  area  within  the  basin. 
Itself.  In  particular,  the  study  Includes  portions  of  the  following  ur- 
banized areas  which  are  located  outside  the  Basin:  (1)  Dover,  West 
Manchester  and  Manchester  Township  and  Dover  Borough  which  are  an 
Integral  part  of  the  Greater  York  Urbanized  Area,  (2)  Hanover-Penn 
Township  Urbanized  Area,  (3)  Red  Llon-Dallastown-Yoe  Urbanized  Area, 

(4)  Shrewsbury-New  Freedom-Railroad  Urbanized  Area,  and  (5)  Wlnters- 
town  Borough.  In  all  subsequent  references  to  the  "study  area",  this 
larger  geographic  area  Is  Implied. 
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The  Greater  York  Area  serves  as  the  major  urban  focal  point  for 
the  Codorus  Basin  and  for  York  County  as  well.  Of  the  other  outlying 
urban  areas,  the  Hanover-Penn  Township  Area  is  the  largest  in  popula- 
tion, followed  by  the  Red  Lion-Dallastown-Yoe  Area.  The  remaining 
urban  areas  consist  of  small  communities  under  2,000  persons. 

The  U.S.  30  transportation  corridor  (running  east-west)  and  the 
1-83  corridor  (running  north-south)  provide  the  major  development  axes 
of  the  study  area.  The  former  has  historically  been  the  east-west  trans- 
portation corridor  in  the  Southeastern  portion  of  Pennsylvania,  linking 
Gettysburg,  York,  and  Lancaster  to  Philadelphia  and  the  East  Coast. 

The  latter,  known  as  the  Susquehanna  Expressway,  is  part  of  a larger 
corridor  linking  the  Susquehanna  Valley  to  the  coast  at  Baltimore.  York 
County,  being  at  the  crossroads  of  these  two  Important  corridors,  oc- 
cupies a strategic  and  readily  accessible  locaUon  within  Southeastern 
Pennsylvania. 

Manufacturing  and  retail-service  industries  comprise  the  major 
economic  activities  in  the  study  area  with  agriculture,  extractive  and 
other  industries  being  of  lesser  importance.  The  manufacturing  and  re- 
tail-service industries  are  located  in  the  urban  areas,  particularly  the 
Greater  York  Area,  while  the  extractive  industries  and  agriculture  are 
located  throughout  the  remaining  non-urban  portions. 


DEMOGRAPHIC  AND  ECONOMIC  CONDITIONS 


Turning  from  a Introductory  description  of  the  study  area,  popu- 
lation and  economic  development  are  now  considered  in  more  detail. 
These  two  topics  are  part  of  the  overall  framework  which  defines  the 
study  area  resources  base.  Fiirthermore,  wastewater  management  sys- 
tems must  be  understood  in  light  of  the  population  served  (in  terms  of 
both  magnitude  and  location  of  service)  and  the  types  of  economic  ac- 
tivity served  as  well. 


Present  Population  and  Its  Distribution 

Population  distribution  within  the  study  area  is  characterized  by 
several  multi-community  urban  nodes,  and  a number  of  outlying  incor- 
porated, but  stable  and  compactly  developed,  semi -urban  areas.  The 
major  urban  nodes  within  the  study  area  are  the  Greater  York  Area  and 
the  Hanover-Perm  Township  Area.  The  remaining  urban  nodes  are: 
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Shrewsbury-New  Freedom-Railroad,  Glen  Rock,  Spring  Grove,  and  Red 
Lion-Da  11a stown-Yoe.  The  semi-urban  areas  consist  of  the  Boroughs 
of  Jefferson,  Seven  Valleys,  Jacobus,  Loganville,  New  Salem,  and 
Winterstown.  The  remaining  population,  that  which  is  not  contained 
within  an  urban  node  or  semi-urban  community,  is  considered  to  be 
rural  and  is  distributed  throughout  the  remainder  of  the  basin. 

Exhibit  1-2  summarizes  the  1970  U.  S.  Census  population  for 
the  study  area.  Compared  to  the  Codorus  Basin  population  of  156,497, 
the  1970  study  area  population  totaled  193,399.  The  difference  of 
33,902  persons  reflects  that  portion  of  the  study  area  which,  while 
outside  the  Codorus  Basin,  is,  nevertheless,  an  Integral  part  of 
those  population  centers  located  within  the  basin.  As  seen  from 
Exhibit  1-2,  the  greatest  portion  of  this  difference  or  33,377  persons, 
is  within  the  Greater  York  Urban  Node  or  the  Hanover-Penn  Township 
Urban  Node. 

Population  of  urban  nodes  - With  the  exception  of  Glen  Rock 
and  Spring  Grove,  the  urban  nodes  contain  population  both  within  and 
outside  the  basin.  The  Greater  York  Urban  Node  dominates  the  entire 
population  of  193,39^.  The  Hanover-Penn  Township  population  of 
approximately  29,000  is  the  second  largest  urban  node.  The  remaining 
urban  nodes  all  contain  less  than  13,000  persons  in  total. 

Population  of  semi-urban  communities  - The  six  semi-urban  com- 
munities together  comprise  only  a minor  portion  of  the  Basin  population 
(about  4,200  persons  or  2.5%  of  the  Basin  population  in  1970).  With 
the  exception  of  Winterstown  Borough,  all  the  semi-urban  communities 
lie  wholly  within  the  basin;  Winterstown  Borough  lies  half  within  the 
Codorus  Basin  and  half  within  the  Muddy  Creek  basin  to  the  east. 

As  previously  noted,  York  County  and  the  study  area  in  question 
lie  at  the  crossroads  of  two  Important  transportation  corridors,  U.  S.  30 
(the  historical  east-west  link  between  Philadelphia  and  points  west) 
and  the  Susquehanna  Valley  (the  major  north-south  corridor  linking  the 
coast  at  Baltimore  with  the  Pennsylvania  and  New  York  interiors).  De- 
velopment patterns  prior  to  the  past  decade  followed  these  transportation 
corridors . 
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Includes  approximately  5,000 


persons  outside  York  County. 
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EXHIBIT  1-2 


CODORUS  CREEK  STUDY  AREA 
1970  POPULATION  STATISTICS® 


Urban  Node 

Population  in 
Studv  Area 

Population  in 
Codorus  Basin 

Population  Outside 
Codorus  Basin 

Greater  York 

117,681 

104,181 

13,500 

Hanover-Penn  Township 

28,777^ 

8,900 

19,877^ 

Shrewsbury-New  Freedom- 

Railroad 

3,519 

2,232 

1,287 

Glen  Rock 

1,600 

1,600 

0 

Spring  Grove 

1,669 

1,669 

0 

Red  Lion-Dallastown-Yoe 

9,995 

7.979 

2,016 

Semi -Urban  Area 

Jefferson  Borough 

540 

540 

0 

Seven  Valleys  Borough 

688 

688 

0 

Loganville  Borough 

931 

931 

0 

Jacobus  Borough 

1,360 

1,360 

0 

New  Salem  Borough 

384 

384 

0 

Winterstown  Borough 

425 

203 

222 

Rural  Area 

Main  Stem  Sub-Basin 

3,931 

3,931 

0 

West  Branch  Sub-Basin 

10, 934 

10,934 

0 

South  Branch  Sub-Basin 

6,453 

6,453 

0 

East  Branch  Sub-Basin 

4,512 

4.512 

0 

TOTALS 

193,399 

156,497 

36,902 

Source  of  information:  1970  U.S.  Census  tor  York  County  with  distribution 
according  to  the  1969  York  County  Sewer  Study  prepared  by  the  York  County 
Planning  Commission. 

"includes  5,000  people  in  urban  area  outside  York  County. 
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The  past  decade  has  brought  considerable  change  in  development 
patterns  which  are  reflective  of  national  trends;  namely,  a declining 
population  within  principal  central  cities  (in  this  case,  York),  and 
expanding  suburban  population  around  the  central  cities  (e.g.  Sprlngetts- 
bury,  York,  Dover,  Manchester  Townships).  The  remainder  of  the  study 
area  is  characterized  by  stable  outlying  communities  with  some  exceptions 
such  as  the  Hanover-Penn  Township  area,  which  in  itself  is  expanding, 
and  the  Red  Lion-Da  11a stown-Yoe  Area  which  is  becoming  a part  of  the 
expanding  Greater  York  Area. 

Economic  Activity^ 

York  County  economic  activity  and  that  of  the  study  area  is  vir- 
tually dominated  by  manufacturing  and  retail-service  industry.  Manu- 
facturing (accounting  foi  about  47%  of  the  total  labor  force),  in  turn, 
is  composed  of  many  types  of  activities,  the  most  significant  being 
non-electrical  machinery  and  apparel  goods.  Geographically,  most  of 
the  manufacutrlng  is  located  within  the  Codorus  Basin,  principally 
within  the  Greater  York  Area. 

Retail-service  industry  is  located  throughout  the  study  area; 
however,  its  importance  within  the  central  city  (York)  has  declined 
because  of  the  retail  market  growth  in  suburban  areas.  Agricultural 
and  mining  industry  is  of  minor  importance.  Two  of  the  three  broad 
industry  classifications  (manufacturing  and  retail-service  and  related) 
are  briefly  described  in  turn. 

Manufacturing  Industry  - Based  on  1966  figures,  manufacturing 
employs  approximately  47  percent  of  the  total  labor  force  of  the  area. 

The  largest  single  category  of  employees  is  "machinery  except  electrical" 
(with  a relatively  high  average  annual  wage)  followed  by  apparel  (with 
the  lowest  average  annual  wage).  Caterpillar  Tractor  and  AMF  are 
among  the  largest  of  the  non-electrical  machinery  industries  in  the  area. 


Factual  data  for  this  section  are  taken  from  several  sources: 

York  County  Economic  Analysis  (York  County  Planning  Commission:  York; 

no  date  given);  3 volumes.  York  Area  Transportation  Study;  Vol.  2 
Analyses  and  Forecasts  (Commonwealth  of  Pennsylvania;  Harrisburg, 

April  1971). 
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Major  concentrations  of  manufacturing  activity  lie  within  the  City  of 
York,  north  of  the  City  along  1-83,  in  the  West  York  Industrial  Park, 
and  in  Hanover. 

Retail  Service  and  Related  Industry^  - This  sector  of  York  County 
(e.g.,  retail  trade,  wholesale  trade,  service  industry)  employs  approx- 
imately 51  percent  of  the  total  labor  force.  While  there  has  been  a 
decline  in  retail  trade  in  the  City  of  York,  this  decline  has  been  offset 
by  a relocation  in  the  suburban  areas  (regional  shopping  centers  being 
a case  in  point);  however,  on  an  overall  basis  this  group  of  activities 
comprises  the  fastest  growing  economic  sector  in  the  County. 


GEOPHYSICAL  RESOURCES 
Geology,  Hydrogeology,  Soils 

The  Codorus  Creek  drainage  basin  lies  within  four  physiographic 
subdivisions  of  the  Piedmont  Province  as  shown  in  Exhibit  1-3.  Assoc- 
ciated  with  each  of  these  physiographic  units  are  characteristic  rock 
types  which  determine  the  fundamental  topographic  form,  soil  develop- 
ment and  surface  and  subsurface  drainage.  The  following  descriptive 
characteristics  of  each  of  the  physiographic  units  is  extracted  from 
the  U.S.  Department  of  Agriculture,  Soil  Conservation  Service  report 
on  the  Soil  Survey  of  York  County,  Pennsylvania  published  in  1963. 

The  Hanover- York  Valiev  - From  Hanover  to  York,  Codorus  Creek 
and  the  West  Branch  Codorus  Creek  flow  approximately  along  the  south- 
east edge  of  long  narrow  lowland  (2  to  4 miles  wide)  formed  in  steeply 
dipping  sedimentary  rock  of  Cambrian  and  Ordovician  Age.  The  under- 
lying bedrock  is  largely  carbonate  (limestone  and  dolomite)  of  varying 
purity.  Associated  with  the  carbonates  are  minor  quantities  of  shales 
and  sandstone.  Slopes  are  nearly  level  to  undulating,  except  in  an 
area  near  Nashville  where  shale  hills  rise  up  to  500  feet  above  the 
adjacent  carbonate  lowlands.  The  carbonates  are  soluble  and  weather 
comparatively  rapidly  by  solutloning.  The  soils  produced  by  weather- 
ing range  widely  and  erratically  in  thickness  and  tend  to  reflect  in 


In  conventloTUil  economic  analysis,  this  category  or  industry  is 
referred  to  as  "tertiary."  In  essence,  it  is  a catch-all  category  which 
includes  industry  not  related  to  agriculture,  mining,  forestry  (primary 
industries)  or  manufacturing  (secondary  industries). 
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Exhibit  1-3 


COOOmJS  CREEK  DRAINAGE  BASIN 
PHYSIOGRAPHIC  MAP 


composition  the  lithologic  characteristics  of  the  present  material.  The 
more  impure  carbonate  units  give  rise  to  more  silty  and  sandy  loam  soils 
while  the  purer  units  produce  soils  higher  in  clay  content.  The  pressure 
of  sinkholes  attest  to  the  presence  of  well  developed  internal  drainage 
along  solution  enlarged  joints  and  crevices.  Groundwater  underflow  is 
rapid  along  permeable  channels  within  the  rock  units  but  the  distribution, 
orientation,  and  hydraulic  interconnection  of  the  complex  channel  ways 
are  difficult  to  determine  in  a specific  manner. 

East  of  York,  the  sedimentary  rock  lowland  extends  as  a narrow 
valley  to  Wrlghtsvllle.  At  York,  however,  Codorus  Creek  turns  north- 
ward to  flow  in  a narrow,  deeply  Incised  valley  through  the  Hellam 
Hills  section  south  of  New  Holland. 

Hellam  Hills  - The  Hellam  Hills  physiographic  unit  is  an  area 
of  high  knolls  and  elongated  ridges  formed  on  bedrock  of  highly  resis- 
tant quartzite.  Land  slopes  are  long  and  steep  to  moderately  steep 
with  narrow  ridge  crests  with  widths  of  up  to  100  yards.  The  under- 
lying quartzite  bedrock  is  dense  and  resistant  to  weathering  and  ero- 
sion. Associated  soils  range  from  silt  to  sandy  loam  in  texture  and 
from  shallow  (0  to  20  inches)  to  deep  (greater  than  44  inches)  in  depth. 
Generally,  the  thicker  soil  is  associated  with  the  lower  land  slopes 
(less  than  8 percent)  and  the  steelier  slopes  (in  excess  of  15  percent) 
are  more  likely  to  contain  thinner,  more  severely  eroded  soils. 

The  Hellam  Hills  quartzite  terrain  is  restricted  to  the  lower  part 
of  the  Codorus  Creek  Basin  occurring  generally  between  Glades  and 
Codorus  Furnace  where  Codorus  Creek  discharges  into  the  Susquehanna 
River. 

Gettysburg  Plain  - A small  area  along  the  northwest  flank  of  the 
drainage  basin,  that  part  generally  occurring  between  Manchester  and 
Emlgsville  and  extending  southwest  to  about  Shiloh,  lies  within  the 
Gettysburg  Plain  physiographic  unit.  The  Gettysburg  Plain  forms  an 
extensive  physiographic  subdivision  of  the  Piedmont  Province  on  the  north- 
west flank  of  the  Codorus  Creek  Basin.  Within  this  physiographic  area 
the  land  surface  is  dissected  into  low  ridges  and  hillocks  forming  an 
undulating  to  rolling  low  upland.  The  surface  is  formed  on  relatively 
soft  and  easily  eroded  red  shales  and  sandstones  of  Triassic  age.  The 
soils  developed  on  these  materials  ranges  from  shallow  to  deep  and  are 
almost  always  severely  eroded  where  land  slopes  exceed  about  8 percent. 
The  soils  range  in  composition  from  sandy  loam  to  clay  loam  reflecting 
the  sandstone  or  shaler  composition  of  the  bedrock.  Permeability 
characteristics  also  vary  according  to  the  rock  type,  being  low  to  very 
low  in  the  shale  units  and  low  to  moderate  in  the  sandstone  units 
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depending  on  degree  of  fracturing  and  relative  cleanliness  of  the 
sandstone.  Generally,  the  permeability  of  the  Triassic  shale  and 
sandstone  terrain  can  be  expected  to  be  intermediate  between  the  dense 
quartzite  and  other  metamorphic  rocks  and  the  solution  affected  carbon- 
ate rocks. 


Southeastern  Upland  - The  bulk  of  the  land  area  within  the 
Codorus  Creek  Drainage  Basin,  that  lying  generally  southeast  of  Codorus 
Creek  and  the  West  Branch  Codorus  Creek  from  York  to  Hanover  is  with- 
in the  Southeastern  Upland  physiographic  subdivision.  The  land  surface 
in  this  physiographic  area  is  characterized  by  a steep  sloped  to  rolling 
topography  with  well  defined  relatively  narrow  ridge  tops.  The  bedrock 
of  the  area  consists  of  interbedded  quartzites  and  phyllite  in  a broad 
band  adjacent  to  Codorus  Creek  and  the  West  Branch  and  the  Wlssahlc- 
kon  schist  in  the  headwaters  region  of  the  southern  tributaries. 

Soils  developed  on  these  metamorphized  rocks  range  in  texture 
from  silt  to  sandy  loams  with  a generally  good  dralnability  and  in  thick- 
ness from  shallow  to  deep.  Over  broad  expanses  of  the  region,  gener- 
ally deep  soils  averaging  5 feet  or  more  In  thickness  and  with  relative- 
ly high  permeability,  estimated  to  be  In  the  order  of  10  to  100  gallons 
per  day  per  square  foot,  are  likely  to  be  consistently  present. 

The  bedrock  underlying  the  Upland  Is  generally  tight  with  perme- 
ability resulting  only  from  the  shallow  network  of  joints  and  fractures 
that  produce  narrow  lineal  openings  In  the  rock.  These  are  often  ade- 
quate to  provide  small  water  yields  to  wells,  sufficient  for  domestic 
and  farm  needs.  Locally,  weathering  of  the  Wlssahlckon  schist  Is  re- 
ported to  extend  to  depths  In  excess  of  80  to  90  feet.  The  unconsol- 
idated material  Is  sandy  In  texture  and  capable  of  somewhat  larger 
(limits  unknown)  water  yields. 

HydTPtPgy 

Basin  Description  - The  West,  South  and  East  Branches  of 
Codorus  Creek  join  about  three  miles  southwest  of  the  City  of  Yoric  to 
form  the  Main  Stem  of  Codorus  Creek.  At  the  confluence,  the  West 
Branch  drains  93.7  square  miles  and  the  South  Branch  drains  117  square 
miles;  the  latter  also  Includes  the  East  Branch  which  drains  44.9  square 
miles.  Relatively  large  reservoirs  have  been  constructed  on  both  the 
West  and  East  Branches.  Indian  Rock  Reservoir  and  Codorus  Creek 
State  Park  are  on  the  West  Branch;  Lakes  Williams  and  Redman  of  the 
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York  Water  Company  are  on  the  East  Branch.  Exhibit  1-4  summarizes 
these  elementary  basin  characteristics. 

ClimataloQic  and  Streamflow  Records  - Five  weather  stations  are 
maintained  within  the  basin  with  both  preclptation  and  temperature  mea- 
sured in  the  York  Area  at  the  York  Water  Company  filter  plant,  and 
pumping  station,  at  Hanover  and  precipitation  only  measured  at  Glen 
Rock  and  Spring  Grove.  The  Glen  Rock  Station  was  established  in  1951 
while  the  remainder  of  the  stations  were  established  earlier  In  1931- 
1932. 

The  three  long-term  streamflow  gaging  stations  existing  in  the 
Basin  are:  at  Spring  Grove  (West  Branch;  75.5  sq.  ml.  drainage  area; 
period  of  record:  since  1929),  Near  York  (South  Branch  Including  East 
Branch;  drainage  area  117  sq.  mi.;  period  of  record:  since  1927),  and 
York  (Main  Stem;  drainage  area  222  sq.  ml.;  period  of  record:  since 
1940).  Their  locations  are  shown  in  Exhibit  1-4. 

Rainfall  and  Runoff  - Average  annual  precipitation  over  the  basin 
is  41.75  inches.  Average  annual  runoff  at  the  York  gage  is  221  cubic 
feet  per  second  (cfs)  or  13.52  inches.  The  average  annual  runoff  for 
the  entire  basin  is  a measure  of  the  total  surface  water  resource,  and 
for  the  Codorus  Creek  this  amounts  to  approximately  279  cfs  at  its 
mouth.  Of  this  total  basin  runoff,  about  50  cfs  is  presently  used  or 
controlled  for  municipal  and  industrial  water  supply. 

High  Flow  and  Flood  Control  - Subsequent  to  the  1933  flood  of 
32,000  cfs  at  York,  the  U.S.  Army  Corps  of  Engineers  constructed  the 
Indian  Rock  Dam  and  Reservoir  together  with  levees  through  the  City 
of  York.  The  flood  control  volume  in  Indian  Rock  Reservoir  is  28,000 
acre-feet  corresponding  to  5.6  inches  of  runoff.  Since  the  flood  con- 
trol facilities  have  been  installed,  no  flood  damage  has  occurred  along 
the  main  branch.  The  minimum  damaging  discharge  near  York  is  20,000 
cfs. 


Low  Flows  - Because  of  the  presence  of  reservoirs,  regulated 
water  usage  and  diversion  above  the  gaging  stations,  low  flows  mea- 
sured at  the  gaging  stations  are  those  regulated  by  man  rather  than  by 
natural  events.  The  impoundments  and  related  flow  regulation  facili- 
ties operated  by  the  York  Water  Company  and  the  P.  H.  Glatfelter 
Company  substantially  alter  the  natural  low  flow  regime  of  Codorus 
Creek. 

Lakes  Redman  and  Williams  with  2,635  million  gallons  of  com- 
bined storage  have  been  developed  by  the  York  Water  Company  on  the 
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East  Branch.  When  operated  In  conjunction  with  the  diversion  facilities 
on  the  South  Branch  a 33  mgd  regulated  water  supply  exists.  Presently 
only  20  mgd  of  this  capacity  is  utilized.  This  diverted  water  is  re- 
turned to  the  surface  water  approximately  5 miles  downstream  below  the 
City  of  York. 

Water  supply  facilities  operated  by  the  P.  H.  Glatfelter  Com- 
pany have  developed  most  of  the  yield  potential  of  the  West  Branch 
above  Spring  Grove.  Regulation  at  three  impoundments  (Lakes  Marburg, 
Lehman  and  PaHaGaCo)  with  a combined  storage  capacity  of  15,800 
million  gallons  permits  development  of  32  mgd  of  dependable  yield. 

At  present,  17.4  mgd  of  this  capacity  is  utilized,  virtually  all  for  the 
Glatfelter  paper  mill,  but  a small  amount  also  by  the  City  of  Spring 
Grove.  These  diversions  are  returned  to  the  West  Branch  a short  dis- 
tance below  the  point  of  diversion. 

The  Commonwealth  of  Pennsylvania  requires  that  the  York  Water 
Company  and  P.  H.  Glatfelter  Company  maintain  minimum  flows  of  3.8 
mgd  and  2.4  mgd  below  their  diversion  points  on  the  South  and  West 
Branches,  respectively.  Since  supply  facilities  are  not  presently  uti- 
lized to  their  capacity,  flows  are  maintained  substantially  above  these 
minimum  levels.  Average  flows  for  each  month  of  the  year  for  the  West 
Branch  at  Spring  Grove,  the  South  Branch  Just  below  the  York  Water 
Company  diversion  and  the  Main  Stem  of  Codorus  Creek  at  York  are 
presented  in  Exhibit  1-5.  Exhibit  1-6  shows  low  flows  for  critical 
points  of  these  and  other  areas.  These  flows  are  statistical  averages 
for  the  periods  of  record  Indicated.  The  amounts  of  the  diversions 
have  been  increasing  over  time  and  are  projected  to  continue  increas- 
ing in  the  future.  Therefore,  a number  cannot  be  presented  for  the 
amount  of  natural  flow,  diversion  flow,  or  percentage  of  wastewater 
flow  in  the  creek  unless  the  point  in  time  is  also  presented.  The 
particular  situation  at  critical  locations  in  the  Basin  is  discussed  in 
the  following  paragraphs. 

West  Branch  at  Spring  Grove  - The  gaging  station  is  located 
between  the  water  supply  intake  for  Spring  Grove  and  P.  H.  Glatfelter 
Company  and  the  outfall  from  their  wastewater  treatment  plant  (down- 
stream of  the  intake  and  upstream  of  the  outfall).  Therefore,  the 
actual  flow  through  Spring  Grove  (and  also  the  available  dilution  flow) 
is  equal  to  the  published  flow  minus  the  diversion.  In  1970  this  a- 
mounted  to  6.7  mgd  during  the  critical  low  flow  periods  (24.1  mgd, 
minimum  of  average  monthly  flows  (1929-1969),  minus  17.4  mgd.  Spring 
Grove  and  Glatfelter  water  usage).  Therefore,  below  the  outfall  during 
the  critical  low  flow  period,  28%  of  the  flow  in  the  West  Branch  was 
natural  flow  and  72%  was  treatment  plant  effluent.  As  the  Glatfelter 
water  usage  increases  and  as  additional  regulation  to  the  West  Branch 
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is  effected  at  Lake  Marburg « the  total  minimum  monthly  flow  will  in- 
crease due  to  regulation.  However,  the  natural  flow  maintained  in  low 
flow  months  will  drop  and  approach  the  2.4  mgd  required  to  be  main- 
tained by  present  Commonwealth  requirements . This  will  result  in  a 
situation  approaching  95%  wastewater  treatment  plant  effluent  in  the 
West  Branch  below  the  outfall  during  the  minimum  month.  Under  this 
situation,  the  wastewater  treatment  plant  effluent  criteria  must  approx- 
imate stream  water  standards. 

South  Branch  - The  South  Branch  gaging  station  is  located  im- 
mediately downstream  of  the  Brillhart  diversion  facilities  of  the  York 
Water  Company  which,  in  turn,  is  downstream  of  the  confluence  of  the 
East  and  South  Branches.  As  with  the  Spring  Grove  gage,  the  actual 
flow  at  this  gage  is  equal  to  the  published  records  (which  have  been 
adjusted  by  the  U.S.G.S.  for  the  diversion)  minus  the  amount  of  di- 
version. In  1970  this  amounted  to  27.1  mgd  during  the  critical  low 
flow  period  (47.1  mgd  minus  20.0  mgd  diversion).  This  is  the  quan- 
tity of  water  which  together  with  the  West  Branch  flows  through  the 
City  of  York.  If  the  York  water  usage  Increases  as  projected  in  other 
sections  of  this  report  and  if  the  total  supply  is  obtained  from  the 
South  and  East  Branches  by  1980,  the  actual  low  period  flow  at  the  gage 
will  be  reduced  to  21  mgd  and  by  2000  to  7 mgd. 

Main  Branch  at  York  - This  gaging  station  is  at  the  upstream 
edge  of  the  City  of  York  and  downstream  of  the  confluence  of  the  West 
and  South  Branches.  It  is  adjusted  by  the  U.S.G.S.  for  York  Water 
Company  diversions  at  Brillhart.  Estimated  actual  low  flow  at  this 
point  with  1970  diversions  is  45.7  mgd. 

Presently,  approximately  40  percent  (19.4  mgd)  of  this  flow  is 
effluent  from  wastewater  treatment  plants  at  Glatfelter,  Spring  Grove, 
Penn  Township,  and  Glen  Rock.  In  die  future,  a mudi  greater  percent- 
age will  be  effluent  as  Glatfelter  Increases  its  regulation  and  water 
usage,  as  upstream  wastewater  flows  increase  and  as  the  York  Water 
Company  increases  its  regulation  and  diversion. 

Main  Branch  below  York  - The  York  Water  Company  diversions 
reenter  the  Main  Branch  through  the  York  and  Sprlngettsbury  wastewater 
treatment  plants  downstream  of  the  City.  Average  minimum  month  flow 
at  the  mouth  of  Codorus  Creek  is  82.6  mgd.  Approximately  50  per- 
cent (40  mgd)  of  this  is  the  eflluent  from  municipal  and  industrial 
waste  treatment  plants  in  the  basin. 
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PRESENT  WATER  SUPPLY  MANAGEMENT  SYSTEMS 


A variety  of  public,  industrial,  and  individual  private  water 
supply  systems  presently  serve  the  Codorus  Creek  Basin  and  adjacent 
study  area.  Exhibit  1-7  shows  the  major  systems  serving  the  urban- 
ized areas.  The  information  presented  in  this  Exhibit  represents  a 
compilation  of  data  taken  from  various  sources,  including  State  Health 
Department  water  supply  inspection  reports,  water  treatment  plant  oper- 
ating reports,  the  1962  report  entitled  Water  Resources  of  the  Codorus 
Creek  Basin,  and  private  correspondence  with  water  works  officials. 

The  present  service  areas  for  the  major  public  water  supply  systems 
are  shown  on  Exhibit  1-8. 

The  importance  of  surface  waters  for  water  supply  is  reflected 
in  the  fact  that  utilization  of  the  Basin  surface  waters  for  water  sup- 
ply averaged,  approximately  37.4  mgd  in  1970  while  numerous  small- 
scale  systems  utilized  the  groundwater  resource  at  a much  lesser  rate 
of  about  1.0  mgd.  In  addition,  4.3  mgd  of  surface  waters  were  being 
supplied  from  outside  the  basin  to  serve  the  Hanover-Penn  Township 
Urban  Node  and  the  Red  Lion-Dallastown-Yoe  Urban  Node.  The  prin- 
cipal management  facilities  for  developing  these  surface  supplies  are 
the  water  Impoundments  on  the  West  Branch  of  Codorus  Creek  (Lake 
Marburg  and  Lake  Lehman  servicing  the  P.  H.  Glatfelter  Co.  and  the 
Borough  of  Spring  Grove,  respectively)  and  the  East  Branch  of  Codorus 
Creek  (Lake  Williams)  which  is  used  in  conjunction  with  direct  diver- 
sion from  the  South  Branch  of  Codorus  Creek.  Glen  Rock  has  an  im- 
poundment on  Centerville  Creek,  a tributary  to  the  South  Branch,  which 
is  utilized  only  during  peak  demand  periods. 

The  two  major  water  supply  systems  in  the  basin,  accounting 
for  some  87%  of  the  total  1970  water  usage  in  the  basin  and  adjoining 
urban  nodes,  are  the  York  Water  Company  public  system  (20  mgd)  and 
the  P.  H.  Glatfelter  Company  system  (17.2  mgd).  It  is  estimated  that 
in  1970,  88%  (173,400)  of  the  population  residing  in  the  study  area 
(the  basin  and  the  adjoining  urban  nodes)  was  serviced  by  public  water 
systems.  The  remaining  12%  or  some  22,800  people,  mainly  residing 
in  rural  areas,  utilized  individual  water  supply  systems  mostly  develop- 
ed from  groundwater.  The  total  water  usage  in  the  study  area  exceeds 
43  mgd.  (Exhibit  1-9). 

Usage  Trends  - The  per  capita  dally  water  usage  in  the  York 
Water  Company  service  area  has  steadily  Increased  from  87  gpcd  in 
1920  to  the  present  flgiire  of  170  gpcd^.  In  1970  the  York  Water  Com- 


^ork  Water  Company  data. 
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BCHIBIT  1-7 

MAJOR  WATER  SUPPLY  SYSTEMS 
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EXHIBIT  1-7  (Contlnuad) 

Avar age 

Exhibit  Average  Maximum  Per  Capita 


]Ackeon  T%*p.  Water 

District  »1  15  0.23  0.03  0.04  135  x x None 
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COOORUS  CREEK  DRAINAGE  BASIN 
EXISTING  WATER  SUPPLY  SERVICE  AREAS 
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SUMMARY  OF  WATER  USAGE  CONDITIONS 


Public  SuDDlv  Systems 

Population 

Served 

(1,000’s) 

1970 

Usage 

(mgd) 

Total  Study  Area* 

173.4 

25.6 

Codorus  Basin  supplied  by  in- 
basin surface  waters 

119.9 

20.2 

Codorus  Basin  supplied  by  out- 
of-basin  surfoce  waters 

16.9 

1.7 

Codorus  Basin  supplied  by  In- 
basln  groundwater 

14.1 

1.1 

*Includes  Hanover  Borough  and  Windsor 
of  the  Codorus  Basin. 

Township  Areas 

outside 

Industrial  SuddIv  Systems 

Population 

Served 

(1,000's) 

1970 

Usage 

(mgd) 

P.  H.  Glatfelter  Co.  In- 
basin  surface  waters 

NA 

17.2 

Total  water  usage  - 
public  and  industrial 

173.4 

42.8 

Private  supply  system 
(individual  wells) 

22.8 

l.l 

Total  Study  Area  Water  Usage 

196.2 

43.9 
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pany  supplied  approximately  one-half  of  Its  total  flow  (9.8  mgd)  to  the 
Industrial-commercial  sector.  Since  the  other  urban  areas  are  less  In- 
dustrialized, their  per  capita  consumption  figures  are  much  less. 


Surface  Water  Development 

Exhibit  1-9  shows  the  Importance  of  Codorus  Creek  surface 
waters  In  the  satisfaction  of  the  study  area's  water  supply  needs.  Ex- 
tensive storage  and  diversion  programs  exist  which  have  developed  a 
major  part  of  the  total  surface  water  supply  capability  of  the  Basin. 
These  Include  the  two  storage  lakes  and  diversion  works  of  the  York 
Water  Company  which  regulate  the  South  and  East  Branches  of  the 
Creek  and  the  three  storage  Impoundments  on  the  West  Branch  which 
regulate  the  flows  for  the  supply  needs  of  the  P.  H.  Glatfelter  Com- 
pany. 

The  total  available  dependable  supply  capability  of  these  two 
flow  management  systems  Is  presently  59.2  mgd  based  on  the  following 
breakdown: 

Dependable  Yield 

: (mgd) 

Gross  Yield  Min. Required  Net  Yields 
Flow  Release  

York  Water  Company  Impoundments 
(Lakes  Williams,  Redman  and 

South  Branch  diversion)  33.0  3.8  29.2 

West  Branch  Impoundments 
(Lakes  Marburg,  Lehman, 

PaHaGaCo)  32.4  2.4  30.0 

This  compares  to  a present  (1970)  usage  of  37.2  mgd  (20.0  mgd  by  the  York 
Water  Company  and  17.2  mgd  by  Glatfelter) . 


PRESENT  WASTEWATER  MANAGEMENT  SYSTEMS 


Total  wastewater  discharges  to  the  Codorus  Basin  excluding 
septic  systems  average  approximately  40  mgd.  Dominating  this  total 
are  the  17.2  mgd  average  discharges  from  the  York  area  municipal 
treatment  plants  (City  of  York  and  Springettsbury  Township)  which  serve 
81,000  persons  plus  numerous  Industries  in  York  and  Its  suburbs,  and 
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the  17.2  mgd  average  discharge  from  the  P.  H.  Glatfelter  Company. 
These  sources  together  account  for  86  percent  of  the  40  mgd  basin 
total.  Other  municipal  discharges  total  about  2.0  mgd,  and  other  pri- 
vate industrial  discharges  total  2.7  mgd.  Septic  system  discharges  in 
publicly  unserved  areas  are  relied  upon  by  about  80,000  persons  with 
an  estimated  discharge  of  about  8 mgd.  In  addition  to  the  discharges 
within  the  Codorus  Basin,  itself,  there  are  discharges  totalling  2.2 
mgd  to  adjacent  basins  from  the  Dover  treatment  plant  and  the  Hanover 
treatment  plant. 


Municipal  Wastewater  Systems 

The  existing  municipal  systems  and  their  service  areas  are  pre- 
sented in  Exhibit  I-IO  with  pertinent  information  provided  in  Exhibit  I-ll. 
The  Information  presented  in  Exhibit  I-ll  represents  a compilation  of 
data  from  several  sources;  namely:  State  Health  Department  waste  in- 
spection reports,  sewage  treatment  plant  operating  reports,  the  1968 
York  County  sewage  study,  the  1970  City  of  Yoric  report  on  combined 
and  separate  sewer  discharges,  and  private  correspondence  with  treat- 
ment plant  officials. 

Because  of  a paucity  of  data  for  determining  a breakdown  of  the 
flow  sources,  a procedure  was  developed  for  estimating  the  domesUc, 
commercial-industrial,  and  infiltration  flow  components  whereby  domestic 
flow  estimates  are  based  on  domestic  water  consumption,  infiltration 
estimates  are  based  on  typical  design  proportion,  and  industrial-com- 
mercial flow  is  assumed  to  be  the  remaining  flow.  York  Water  Com- 
pany data  indicate  a 1970  average  per  capita  domestic  consumption  fig- 
ure of  87  gpcd  for  the  118,000  people  serviced.  Based  on  the  assump- 
tions: (1)  that  domestic  water  consumption  is  equal  to  domestic  waste- 
water  generation,  and  (2)  that  sewered  areas  generally  tend  to  consume 
m<xe  water  than  unsewered  areas,  it  was  estimated  that  the  domestic 
per  capita  wastewater  generation  for  the  York  treatment  plant  was  100 
gpcd  which  for  81,000  persons  is  approximately  8.1  mgd.  However, 
this  does  not  take  into  account  the  effects  of  infiltration  into  the 
sewer  system.  For  areas  such  as  York  vdiere  the  groundwater  elevations 
are  generally  not  a problem,  the  Inflltratlor  would  account  for  no  more 
than  10-15%  of  the  average  sewered  flow.  For  the  1970  flow  of  17.2 
mgd,  this  would  result  in  approximately  1.8  mgd  due  to  infiltration  from 
all  components  or  0.9  mgd  from  the  domestic  component,  alone.  There- 
fore, the  domestic  wastewater  flow  (including  infiltration)  into  the  York 
STP  for  1970  is  esttmted  to  be  9.0  mgd  with  a resulting  industrial- 
commercial  flow  (including  inflltraUon)  of  8.2  mgd. 


1-24 


[Exhibit  I-IO 


CODORUS  CREEK  DRAINAGE  BASIN 
WASTEWATER  DISCHARGE  LOCATIONS 
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EXISTING  MUNICIPAL  DIRECT  WASTEWATER  DISCHARGES 


Exhibit  I-  11 
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The  total  municipal  wastewater  flow  for  the  Codorus  Creek  Basin 
and  the  adjoining  urbanized  nodes  approximates  21  mgd  of  which  42% 

(9  mgd)  Is  generated  by  sewered  Industries.  Within  the  York  Urban 
Node,  the  Borough  of  Sprlngettsbury  has  a treatment  plant  being  put 
Into  operation  with  projections  for  treating  a 4 mgd  flow  In  the  near 
future.  This  will  reduce  sewage  flows  In  the  York  treatment  plant  by 
3.4  mgd  with  the  remaining  0.6  mgd  being  contributed  by  newly  sewer- 
ed areas  served  by  the  Sprlngettsbury  plant.  It  Is  anticipated  this  will 
relieve  the  overburdened  condition  presently  being  experienced  by  the 
York  STP  as  exemplified  by  Its  high  BOD  and  suspended  solids  effluent 
concentrations  as  shown  In  Exhibit  I-ll. 

The  Dover  urbanized  area  presently  discharges  to  an  upstream 
tributary  of  the  Conewago  Creek.  Dover  Brough  Is  completely  sewered, 
therefore.  It  Is  assumed  the  entire  1970  population  (1,168)  in  the  bor- 
ough generates  a domestic  per  capita  wastewater  flow  of  100  gpcd  or 
0.12  mgd.  Because  there  is  no  Industry,  the  remaining  0.03  mgd  Is 
generated  by  the  commercial  sector. 

A sewage  treatment  plant  has  been  designed  to  service  4,000 
homes  located  in  Dover  and  Manchester  Townships.  Present  plans  en- 
vision a 1990  design  flow  of  1.75  mgd  which  will  be  treated  by  the 
contact  stabilization  biological  treatment  process. 

A sewage  treatment  plant  has  also  been  designed  for  the  Shrews- 
bury-New Freedom -Railroad  Uiban  Nodes  with  construction  anticipated 
to  begin  in  the  near  future.  It  Is  designed  to  Initially  treat  0.91  mgd 
of  wastewater  with  ultimate  capability  for  handling  1.35  mgd  utilizing 
the  contact  stabilization  treatment  process. 

Information  on  the  municipal  wastewater  sources  for  the  City  of 
Hanover  were  not  ascertained;  therefore,  the  domestic  sector  contribu- 
tion, as  shown  In  Exhibit  I-ll,  was  estimated  on  the  general  design 
basis  of  100  gpcd. 


Manufacturing-Commercial  Systems 

In  addition  to  the  industrial  flows  discussed  In  the  previous 
section,  twenty-five  Industries  within  the  Codorus  Creek  Basin  dis- 
charge treated  wastes  directly  to  the  waterways  as  shown  on  Exhibit 
I-IO.  Twenty-four  of  these  Industries  discharge  a combined  total  of 
2.7  mgd  directly  to  the  Creek.  The  one  remaining  Industry  the  P.  H. 
Glatfelter  Company  is  discussed  separately.  The  extent  of  treatmmt 
before  discharge  and  the  characteristics  of  the  wastewaters  vary  con- 
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siderably.  Exhibit  1-12  summarizes  available  Information  for  each  of 
the  industries. 

The  greatest  single  source  of  industrial  wastewater  in  the  basin 
is  the  P.  H.  Glatfelter  Company,  manufactimer  of  450  tons  per  day  of 
bleached  pulp  and  575  tons  per  day  of  fine  quality  printing  paper.  Its 
average  wastewater  flow  of  17.2  mgd  is  a large  proportion  of  the  46.5 
mgd  average  flow  of  the  West  Branch  of  Codorus  Creek.  The  paper 
mill  waste,  despite  unusually  effective  treatment  facilities,  is  charac- 
terized by  high  COD  and  color. 

The  only  other  direct  industrial  discharge  into  the  West  Branch 
is  a single  plant  in  Hanover  Borough.  The  South  Branch  of  Codorus 
Creek  has  three  direct  industrial  discharges  with  a combined  total  flow 
of  40,000  gallons  daily.  The  significance  of  these  waste  sources  is 
not  their  size  but  their  locations  upstream  in  the  Basin.  The  East 
Branch  of  Codorus  Creek  has  no  direct  industrial  discharges. 

The  largest  concentration  of  direct  Industrial  discharges  into  the 
basin  is  in  the  Greater  Yoric  Urban  Node  draining  into  the  main  stem  of 
Codorus  Creek.  Seventeen  plants  employing  about  8,900  people  dis- 
charge an  average  of  about  2.5  mgd  of  process  and  cooling  water. 
Twelve  of  these  plants  employing  about  8,300  people  are  in  a metal 
finishing  or  related  Industry.  The  combined  average  flow  from  metal 
finishing  plants  of  2.0  mgd  is  very  low  in  nutrients  but  potentially  high 
in  heavy  metals.  Several  of  these  plants  are  under  order  from  the 
Commonwealth  of  Pennsylvania  to  reduce  the  metals  content  of  their 
wastewater.  Besides  the  metal  finishing  Industries,  the  only  major 
direct  discharges  are  from  three  plants  manufacturing  mineral  products. 
Their  average  wastewater  discharges  total  more  than  0.5  mgd. 


Private  Systems 

Analyses  of  the  municipal  treatment  works  within  the  study  area 
indicates  that  59%  (113,000)  of  the  population  are  presently  serviced  by 
public  facilities  generating  a total  flow  of  approximately  20.7  mgd. 
Thus,  the  remaining  41%  (80,000)  of  the  193,000  people  residing  in  the 
study  area  utilize  private  disposal  systems,  namely  septic  tanks. 


MlsceUaneous  Systems 

There  are  five  school  facilities  and  one  trailer  court  in  the  basin 
which  have  their  own  treatment  plants.  They  are  included  in  Exhibit  I- 10, 
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EXISTING  INDUSTRIAL  WASTEWATER  TREATMENT  FACILITIES 


Exhibit  1-12 
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EXISTING  INDUSTRIAL  WASTEWATER  TREATMENT  FACILITIES 
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Exhibit  1-12 
(Continued) 
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and  their  operations  are  summarized  In  Exhibit  The  combined 

flow  for  all  six  is  approximately  .04  mgd. 


Irrigation  with  Wastewater 

There  are  presently  two  canning  companies  In  the  Basin  which 
Irrigate  their  wastewater  on  land;  the  Hungerford  Packing  Company  and 
Charles  G.  Summers,  Inc.  The  Commonwealth  of  Pennsylvania  has  no 
record  of  ground  or  surface  water  quality  impairment  which  could  be 
attributed  to  these  operations. 


Waste  Loadings 

Exhibit  1-14  summarizes  the  waste  loadings  from  municipal  and 
industrial  sources  for  each  of  the  Codorus  Creek  sub-basins.  These 
loadings  are  based  on  the  available  data  as  presented  In  Exhibits  I-ll 
and  1-12.  Due  to  the  lack  of  data,  typical  concentrations  for  munici- 
pal wastewater  parameters  were  estimated  for  a number  of  the  systems 
presented  In  Exhibit  I-ll.  Because  of  the  extremely  low  per  capita 
flow  for  the  Red  Lion  system,  the  nutrient  concentrations  were  esti- 
mated at  double  that  normally  found  In  municipal  sewage.  Nutrient 
concentrations  of  the  Penn  Township  effluent  were  rather  small  since 
30%  of  the  plant  flow  was  comprised  of  nutrient-deficient  cannery  wastes. 
It  is  evident  from  Exhibit  1-14  that  the  waste  loadings  of  the  P.  H. 
Glatfelter  Company  and  of  the  domestic  and  Industrial  development  In 
the  York  area  are  the  major  point  sources. 


Stormwater  and  Combined  Sewer  Effects 

The  poUutlonal  load  contributed  by  stormwater  and  combined 
sewer  discharges  to  a receiving  watercotirse  often  appears  Insignificant 
In  contrast  with  the  average  loadings  contributed  by  a STP  effluent. 
However,  the  Impact  of  these  discharges  Is  greater  than  the  average 
loadings  would  Indicate  since  storm  flows  occur  as  shock  loadings  to 
the  watercourse  which  can  Inflict  great  damage  to  the  aquatic  environ- 
ment because  of  both  oxygen  depletion  and  transitory  nutrient  enrich- 
ment. 

Portions  of  Sprlngettsbury  Township  and  the  City  of  York  have 
combined  sewer  systems.  All  of  Spring  Grove  Borough  is  served  by 
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Based  on  typical  effluent  concentrations  for  these  type  of  treatment  facilities  the  total  miscellaneous 
treatment  waste  loadings  were  estimated  as  follows; 

BOD$  - 3 Ibs/day  Total  Nitrogen  as  N =4 

Suspended  Solids  - 2 Ibs/day  ToMl  Phosphorous  as  P - 2 

NA  > Information  not  available 


Waste  Loadings  (#/dav)  

COD  BODj  Solids  Phosphorus  Nitrogen  Total 

Sub-basin  Total  Suspended  Heavy  Metals 


West  Branch  Codorus 
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Note:  - (indicates  not  determined) 


combined  systems.  All  of  the  other  communities  are  served  by  separate 
storm  systems  to  the  extent  that  they  have  been  developed. 

The  Commonwealth  of  Pennsylvania  has  Issued  orders  to  the  City 
of  York  to  conduct  a study  of  the  pollutlonal  effects  of  the  combined 
discharge.  The  City  of  York  has  sxibmltted  a plan  that  would  accom- 
plish a separation  of  the  limited  portion  of  their  collection  system  that 
Is  combined.  A summary  of  selected  loadings  contributed  by  the  exist- 
ing York  storm  and  combined  systems  Is  given  below: 

Comparison  of  Total  Creek  Loadings^ 

Combined  Discharge  Study  - York,  Pennsylvania 
In  Ibs./yr, 


BOD 

Sus.  Solids 

PO4-P 

Stormwater  runoff  (3,300  acres) 

122,000 

600,000 

7,600 

Combined  Sewer  dlscharge(147  acres)  9,223 

63,846 

Present  Annual  Average 
Treatment  Plant  Effluent 

2,000,000 

f 

5,000,000 

223,000 

Penn.  New  Effluent  Standards 

.550,000 

550,000 

64,600 

^Report  and  Study  on  the  Location  and  Quantity  of  Combined  Dls 
Charges.  City  of  York.  August,  1970  by  Albright  and  Frlel,  Inc., 
Philadelphia,  Penn. 


The  data  presented  above  reveals  that  the  gross  contribution  of 
suspended  solids  to  Codorus  Creek  on  an  annual  basis  from  stormwater 
systems  Is  equal  to  that  permitted  by  present  State  standards  for  the 
York  wastewater  treatment  plant  effluent.  Total  BOD  loading  from  storm 
flow  is  20  percent  of  the  allowable  wastewater  effluent  loading  whereas 
phosphate  Is  shown  as  10  percent  of  that  which  will  remain  In  the 
wastewater  after  achieving  80  percent  removal.  Similar  relationships 
will  likely  exist  for  other  uiban  areas  In  the  basin.  The  total  effect 
of  the  small  combined  sewer  area  is  shown  to  be  minor  compared  to 
that  of  the  separate  stormwater  system  discharges. 

The  Impact  of  stormwater  pollution  on  a watercourse  Is  a func- 
tion largely  of  the  amount  of  stormwater  compared  to  the  natural  and 
storm  flow  of  the  watercourse  and  the  disposition  of  the  pollution  ma- 
terial added.  In  the  Codorus  Creek  Basin  most  of  the  urbanized  area 
served  by  storm  sewers  Is  In  the  lower  Main  Stem  area  where  natural 
stream  flows  are  substantial  particularly  during  and  after  storms.  Time 
of  travel  to  the  Susquehanna  Is  short  and  velocities  are  high.  These 
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conditions  cause  rapid  movement  of  storm  pollutants  to  the  Susquehanna 
with  minimal  In-basin  sedimentation  or  potential  D.O.  sag.  The  major 
local  effects  would  occur  where  storm  sewers  discharge  Into  the  local 
small  streams  that  drain  the  urban  area.  In  these  situations,  contami- 
nated urban  storm  runoff  can  comprise  the  major  part  of  total  flow  and 
periodically  produce  severely  degraded  conditions  In  the  stream. 

The  effects  of  urban  storm  runoff  from  the  upper  basin  communi- 
ties on  the  in -basin  waters  may  be  more  severe  than  that  of  the  York 
Area  due  to  the  limited  natural  flows  and  the  potential  for  settling  out 
downstream.  D.O.  sag,  settling  of  suspended  solids  and  retention  of 
nutrient  loadings  are  all  significant  concerns. 


Management  of  Sludoe  Solids 

The  management  of  accumulated  solids  Is  a major  environmental 
problem  In  any  urbanized  area  where  conventional  physical  and  biologi- 
cal treatment  processes  are  employed.  In  the  Codorus  Creek  Basin, 
solids  management  Is  even  more  acute  due  to  the  generation  of  the 
paper  mill  sludge  which  Is  approximately  equivalent  In  quantity  to  all 
of  the  municipally  generated  sludge  (In  wet-tons  per  year). 


Municipal  Sludge  Dlsiwsal  - Present  practices  of  municipal  sew- 
age sludge  management  In  the  basin  center  around  the  application  of 
treated  solids  ( anaerobically  and  aerobically  digested)  to  the  land 
as  agricultural  fertilizer  and  for  soil  conditioning.  Virtually  all  muni- 
cipal treatment  plant  solids  generated  In  the  basin,  estimated  at  60,000 
wet-tons  per  year,  are  disposed  of  In  this  manner  as  reported  In  Ex- 
hibit 1-15. 

Properly  managed,  land  application  of  solids  Is  economically  and 
environmentally  the  most  satisfactory  method  of  disposal  because  it  ac- 
complishes resources  recovery  by  recycling  nutrients  and  organic  mater- 
ials to  their  agricultural  origin. 

Unfortunately,  the  present  application  program  In  the  Codorus 
Basin  appears  to  be  supervised  In  only  a very  rudimentary  manner. 
Sludge  Is  hauled  to  agricultural  areas  as  orders  are  received  from  the 
farmer.  It  1s  then  applied  to  the  land  by  the  haulage  truck  In  a man- 
ner determined  by  the  farmer.  The  present  cost  of  the  sludge  disposal 
operation  for  the  City  of  York  Is  estimated  at  $2.00  per  wet-ton  (sludge 
with  15%  solids)  including  trucking  and  land  application.  During  winter 
months  the  sludge  is  hauled  to  a temporary  storage  location  for  later 
disposal  on  land. 


1-40 


EXHIBIT  1-15 


MUNICIPAL  SLUDGE  DISPOSAL  PRACTICES 


Treatment 

Plant 

Type 

of 

Sludae 

York 

Digested 

Red  lion 

Dewatered 

Glen  Rock 

Aerobically 

Digested 

Spring  Grove 

Trickling 

Filter 

Penn  Twp. 

Aerobically 

Digested 

Hanover 

Digested 

Dover 

Trickling  Filter 
Sand  Filter 

Total  Estimated  Sludge  Production 


Annual 
Amount 
(wet  tons 
per  yr.) 

Disposal  Practices 

50,000 

Farmland  Application 

1,000 

Incineration 

400® 

Farmland  Application 

300® 

Landfill 

2,600® 

Farmland  Application 

5,200® 

Farmland  Application 

400® 

NA 

59,900 


*Estlmeted  from  sludge  content  per  unit  flow  at  York  STP. 
NA-Informatlon  not  available. 
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In  the  Codonis  Basin,  careful  management  of  sludge  application 
practices  is  imperative  due  to  the  presence  of  thin  soil  profiles  and 
the  problem  of  rapid  overland  flow  of  runoff  to  the  streams  during  heavy 
rainfall  conditions.  Application  practices,  rates  of  application,  loca* 
tlons,  times,  frequencies  and  post-application  land  cultivation  proce- 
dures must  be  reexamined,  improved  as  necessary,  and  enforced. 

Industrial  Sludge  Disposal  - The  P.  H.  Glatfelter  Paper  Company, 
as  a result  of  their  integrated  pulp  and  paper  production  on  the  Codorus 
West  Branch,  generate  approximately  50  wet-tons/day  of  combined  pri- 
mary and  secondary  sludge  from  their  wastewater  treatment  facility.  The 
present  method  of  sludge  disposal  is  by  thickening  and  accumulation  in 
earthen  lagoons  at  their  extensive  treatment  facility  near  Spring  Grove. 
Various  alternative  ultimate  sludge  disposal  methods  are  being  evaluated 
by  the  Company  at  this  time.  The  Company  considers  sludge  disposal 
their  most  difficult  long-range  environmental  problem. 

Industrial  wastewater  solids  disposal  by  other  industries  in  the 
Basin  are  not  of  significant  extent  to  Justify  detailed  discussion.  The 
ultimate  resolution  of  solids  disposal  or  restoration  to  a resource  is  a 
problem  that  often  Interrelates  with  ground  and  surface  water  management, 
with  air  quality  control  and  with  urban  aesthetics. 


WATER  QUALITY  CONDITIONS 


Community  Views  and  Perceptions 


Water  quality  in  the  Codorus  Basin  is  perceived  by  the  local 
citizenry  primarily  in  terms  of  severe  deficiencies  in  physical  appear- 
ance - discoloration,  turbidity,  odor  and  Insufficient  flows.  The  exist- 
ance  of  these  easily  perceived  deficiencies  for  many  years  coupled  with 
the  absence  of  any  expectation  for  improvements  that  would  permit  maj<x' 
changes  in  quality  potential,  have  produced  a public  attitude  that  until 
recently  has  regarded  the  Creek  as  a liability.  For  example,  the  chronic 
pxiblic  dissatisfaction  with  the  overall  water  quality  of  Codorus  Creek  is 
reflected  in  editorial  references  to  the  "Inky-Stinky  Codorus". 

A number  of  local  conservation  and  community  service  organiza- 
tions have  been  woiiclng  to  accelerate  programs  to  implement  improved 
water  quality  and  management  in  the  Basin.  One  of  these  groups,  the 
The  Codorus  Creek  Watershed  Association  was  created  for  this  purpose. 


Assessment  of  the  potential  for  the  revitalization  of  Codorus 
Creek  through  York  has  been  reactivated  in  the  Urban  Restoration  Pro- 
gram for  the  center  of  York.  Planning  and  redevelopment  officials  view 
a restored  Codorus  Creek  as  a potential  prime  focus  for  this  plan. 

These  groups  were  influential  in  achieving  the  selection  by  York 
County  of  the  highest  standards  for  water  quality  in  the  establishment 
of  the  Pennsylvania  Intra-state  water  quality  standards.  They  have 
also  kept  alive  proposals  for  the  development  of  major  new  recreational 
facilities  on  the  Codorus  at  Indian  Rock  and  through  the  City  of  York. 
Implementation  of  these  proposals  requires  major  Improvement  in  water 
quality  conditions  and  regional  management  of  the  Basin. 


Physical.  Chemical  and  Biological  Conditions 

Water  quality  conditions  and  changes  in  the  Codorus  Basin  are 
defined  by  both  the  magnitude  and  location  of  waste  discharges  and  the 
level  of  natural  streamflow  available  to  dilute  the  wastes  that  enter  the 
system.  As  a result,  water  quality  conditions  are  highly  variable  dis- 
playing seasonal  and  shorter  period  oscillations.  The  typical  flow  con- 
ditions of  late  summer  establishes  the  most  critical  quality  conditions. 

Three  water  quality  sampling  stations  of  the  Pennsylvania  Water 
Quality  Network  have  been  established  in  the  Codorus  Basin  (Exhibit  I- 
16).  Quarterly  sampling  data  for  a select  group  of  parameters  for  the 
1970-71  period  are  summarized  in  Exhibit  1-17.  Additional  water  quality 
data  for  these  and  other  locations  in  the  basin  are  available  from  a 
number  of  special  basin  surveys  undertaken  by  the  Pennsylvania  Depart- 
ment of  Health.  Exhibit  1-18  displays  representative  concentratioi  of 
select  quality  parameters  of  significance  based  on  the  data  obtained  in 
these  surveys. 


^Aquatic  Biology  Investigation,  June  1969 
Nutrient  Survey,  Summer  1968 
Industrial  Wastes  Survey,  Pall  1970 
Nutrient  Survey,  August  1969 


EXHIBIT  1-17 

SUMMARY  OF  PENNSYLVANIA  SURFACE  WATER  QUALITY  NETWORK 
DATA  FOR  CODORUS  BASIN  STATIONS  (1970-1971  PERIOD) 
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SUMMMiy  OF  PENNSYLVAIflA  SURFACE  WATER  QUALITY  NETWOS 
DATA  FOR  SUSQUEHANHA  RIVER  AT  YORK  CO.  (1970-1971  PERIOD) 
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REPRESENTATIVE  WATER  QUALITY  CHARACTERISTICS 
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) indicates  not  detmnlned 


The  principal  quality  problems  as  exemplified  by  the  data  given 

in  these  exhibits  include: 

BOD  High  concentrations  (greater  than  4 mg/1)  are  present  in 

the  West  Branch,  the  lower  reaches  of  the  South  Branch 
(below  Glen  Rock),  the  entire  Main  Stem,  Oil  Creek,  and 
Mill  Creek. 

Suspended  High  concentrations  (greater  than  40  mg/1)  throughout  most 

Solids  of  the  basin.  Periodic  major  problems  in  Oil  and  Mill 

Creeks  and  in  lower  portions  of  principal  branches  during 
periods  of  heavy  runoff. 

Total  West  Branch  below  Spring  Grove,  Main  Stem  Oil  Creek  and 

Solids  Mill  Creek  experience  concentrations  (greater  than  500  mg/1) 

that  exceed  State  water  quality  objectives. 

Color  The  effluent  from  Glatfelter  Paper  Company  produces  average 

color  levels  of  225  units  in  the  West  Branch  and  150  units 
in  the  Main  Stem  at  York.  These  exceed  the  long  range 
State  objective  of  50  units. 

Phosphorus  Phosphorus  concentrations  (greater  than  .03  mg/1)  sufficient 
to  cause  aquatic  growths  are  present  in  the  South  and  West 
Branches,  in  the  Main  Stem  through  York  and  downstream 
of  York.  High  phosphorus  levels  are  also  evident  in  OH 
and  Mill  Creeks. 

Heavy  Significant  concentrations  of  heavy  metals  have  been  re- 

Metals  corded  in  OH  Creek,  Codorus  Creek,  at  and  below  York, 

and  in  Poorhouse  Run.  These  materials  have  been  attributed 
to  direct  Industrial  discharges. 


Dissolved  Dissolved  oxygen  deficiencies  are  evident  for  OH  Creek, 

Oxygen  the  West  Branch  below  Spring  Grove  and  the  Main  Stem  of 

Codorus  Creek  through  and  below  York.  The  seasonal  cycle 
of  typical  dissolved  oxygen  levels  In  Codorus  Creek  below 
York  Is  presented  In  Exhibit  1-19. 

Turbidity  A low  level  turbidity  prcddlem  is  continually  present  In  the 
South  and  West  Branches  of  the  upper  basin.  Extremely 
high  turbidity  levels  are  periodically  encountered  In  the 
South  Branch  at  the  York  water  Intake  and  In  the  West 
Branch  at  Spring  Grove  during  periods  of  heavy  storm  runoff. 
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Exhibit  1-19 


TYPICAL  DISSOLVED  OXYGEN -TCMPCRATURC  RELATIONSHIP 
FOR  CODORUS  CREEK  DOWNSTREAM  PROM  YORK 


9 


OIttOLVED  OXVMN 
(Mf/l ) 


Bacterlo-  All  lower  reaches  of  the  South  and  West  Branches  and  the 
logical  Main  Stem  through  and  below  York  experience  collform 

levels  that  are  substantially  higher  than  acceptable  for 
full  or  partial  body  contact  (1,000  to  5,000/100  ml).  Coll- 
form levels  below  the  York  STP  are  consistently  extremely 
high. 


Relationship  to  Causative  Factors 

A general  summary  of  water  quality  conditions  and  general  causa- 
tive factors  In  each  of  the  major  sub-areas  of  the  Codorus  Creek  Basin 
Is  presented  In  Exhibit  1-20.  From  an  overall  Basin  management  view- 
point the  principal  water  quallty/envlronmental  relationships  that  must 
be  addressed  Include; 

1.  Dissolved  oxygen  deficiencies  In  the  lower  basin 
caused  by  Inadequate  biological  treatment  of  muni- 
cipal and  Industrial  organic  wastes. 

2.  The  discharge  of  colored  wastes  by  the  P.  H. 

Glatfelter  Company  In  the  upper  basin  leading  to 
extensive  visual  degradation  of  the  Creek  above, 
through  and  below  the  York  urban  area. 

3.  A present  trend  toward  a profusion  of  separate  treat- 
ment plants  In  the  upper  basin  where  natural  dilution 
flows  are  minimal.  Discharges  from  such  plants 
potentially  could  contaminate  downstream  public 
water  supplies  and  lead  to  nutrient  enrichment  of 
streams  In  the  Basin  which  at  present  are  not 
degraded. 

4.  Projected  future  reductions  In  natural  flows  and 
Increased  wastewater  discharges  with  expected  area 
growth  and  Increased  usage  of  In-basln  water  supplies. 

Certain  of  the  above  Impact  relationships  are  elaborated 

below: 


1-50 


Phosphorus  Enrichment  - The  protection  of  the  recreational 
pools  of  the  Susquehanna  River  from  excessive  growth  of  aquatic  plants 
is  dependent  upon  the  reduction  of  phosphorus  discharges  in  the  Codorus 
Basin.  During  the  critical  summer  months,  the  amount  of  soluble  phos** 
phorus  entering  the  Susquehanna  from  Codorus  Creek,  an  average  of 
400  Ibs/day,  is  equal  to  the  amount  in  the  Susquehanna  just  upstream 
from  Codorus  Creek.  This  indicates  that  much  of  the  phosphorus  is 
retained  or  utilized  in  the  local  pools  along  the  Susquehanna  River. 

Thus,  local  inflows  from  tributary  basins  are  the  main  sources  of 
available  new  soluble  phosphorus  required  for  augmented  growth  of 
aquatic  plants.  During  the  winter  months,  when  aquatic  growth  is 
suspended,  the  soluble  phosphorus  is  flushed  down  the  river. 

Stream  Dilution  Relationships  - Exhibit  I“21  shows  the  locations 
and  average  daily  flows  of  municipal  and  industrial  wastewater  discharges 
in  the  Codorus  Creek  Basin.  It  also  compares,  graphically,  the  waste- 
water  discharges  with  the  minimum  average  monthly  natural  stream  flows 
at  three  locations.  The  average  minimum  monthly  flows  represent  the 
typical  low  flow  conditions  of  late  summer. 

In  both  the  West  Branch  and  Main  Stem  of  Codorus  Creek,  waste 
flows  constitute  a major  component  of  the  total  stream  flow.  Less  than 
a gallon  of  natural  flow  is  available  to  dilute  each  gallon  of  effluent 
during  typical  low  flow  summer  months. 

Codorus  Creek  is  subject  to  even  lower  natural  flows  during  ex- 
treme drought  years.  Presently  the  minimum  allowable  natural  discharge 
at  Spring  Grove  is  4 cfs  and  6 cfs  must  be  released  from  the  South 
Branch  at  the  York  Water  Company  intake.  This  compares  to  approxi- 
mately the  10-year  7-day  low  flow  condition.  Under  such  conditions 
the  total  volume  of  waste  discharges  exceed  dilution  flow  by  a factor 
of  three  to  one  in  the  Main  Stem  below  York.  Effectively,  virtually  all 
flow  is  waste  discharge. 


Regional  Development  Impacts 

Although  many  scenic  and  environmental  amenities  and  potentials 
are  present  along  Codorus  Creek  and  its  tributaries,  very  low  utiliza- 
tion of  the  water  resource  is  the  general  rule  because  of  the  extensive 
deterioration  of  water  quality,  particularly  in  the  lower  half  of  the  Basin. 

The  main  stem  of  Codorus  Creek  is  a pronounced  example  of 
where  recreational  opportunities  have  been  sacrlhed  to  a deterlcxated 
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SUMMARY  OF  EXISTING  WATER  OUALITY  CONDITIONS 


East  Branch  I Stream  generally  in  good  condition.  I No  significant  concentrated  discharges. 


EXHIBIT  1-20  (Continued) 
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Susquehanna  River  River  meets  water  quality  standards  Accumulated  effect  of  upstream 

In  Vicinity  of  except  for  Intermittent  problems  with  discharges. 

Codorus  Creek  collform,  iron  and  phenol.  Nutrient 

concentrations  exceed  those  necessary 
to  enhance  algae  growth. 


water  quality.  It  traversal  the  most  populous  area  of  the  County,  York 
and  its  suburbs.  Yet  little.  If  any,  adjacent  land  use  utilizes  the 
Creek  In  any  poslUve  relationship.  This  is  a considerable  contrast 
from  earlier  times  In  York  when  the  Codorus  and  Its  adjacent  lands 
constituted  a focal  point  for  boating,  swimming,  picnicking  or  just 
plain  strolling. 

Prior  to  the  development  of  the  present  water  quality  standards 
Codorus  Creek  had  been  managed  primarily  for  two  functional  purposes: 

1.  Public  and  Industrial  water  supply  for  a manufacturing 
region. 

2.  The  conveyance  of  wastewater  from  the  same  industrial 
center. 

Only  within  the  past  decade  have  major  efforts  been  made  to 
incorporate  substantial  recreational  uses  in  the  management  objective. 
Codorus  State  Park  centering  around  the  multipurpose  recreational  use 
of  Lake  Marburg  was  developed.  However,  even  with  this  major  facil- 
ity, the  highest  priority  use  of  the  Lake  is  for  industrial  water  supply 
for  the  P.  H.  Glatfelter  Company. 

These  past  management  objectives  and  resultant  quality  condi- 
tions have  restricted  recreational  development  of  the  Creek  to  the 
following  activities  and  facilities  which  are  located  in  the  upper  parts 
of  the  Basin. 

1.  Codorus  State  Park,  with  its  newly  developed  water  im- 
poundment, supports  a variety  of  boating  activities  and  is 
designed  to  maintain  a facultative  fish  population  that 
should  provide  considerable  recreation  opportunity.  The 
Commonwealth  of  Pennsylvania  Bureau  of  Parks  reports, 
however,  that  no  swimming  or  full  body  contact  water 
activities  are  permitted  for  a combination  of  reasons  in- 
cluding beach  maintenance  difficulties  together  with  water 
quality  problems  of  turbidity  and  coliform  bacteria.  The 
Bureau  of  Parks  is  building  separate,  concrete  pools  with 
controlled  urater  quality  in  order  to  provide  swimming  at 
the  park. 

2.  The  Codorus  South  Branch  - sustains  a reasonable  fish 
population,  but  water  quality  problems  limit  both  the  num- 
ber of  fish  and  the  quality  of  the  fishing  experience. 
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Codorus  West  Branch  - both  sustain  a cold  water  or  trout 
fishery.  These  are  the  best  quality  waters  In  the  basin 
and  supply  great  recreational  value  to  the  angling  popula- 
tion of  the  basin. 

4 . The  York  Water  Company  Impoundments  - contain  high 

quality  water.  These  Impoundments  are  managed  primarily 
for  water  supply.  Limited  fishing  Is  allowed,  but  no 
swimming  or  boating  is  permitted. 

Special  EPA  Water  Quality  Survey 

As  part  of  this  study  Region  III  of  the  Federal  Environmental 
Protection  Agency  (EPA)  conducted  a special  field  survey  of  the  Codorus 
Creek  Basin  during  the  month  of  September  1971.  The  study  was  organ- 
ized primarily  to  provide  Improved  updated  data  for  BOD  - DO  analyses 
and  to  assess  the  concentration  and  dynamics  of  nutrients  discharged 
Into  the  Basin. 

A total  of  18  surface  water  and  7 treatment  plant  sampling  loca- 
tion were  investigated.  The  parameters  of  analyses  and  the  stations 
sampled  are  Indicated  In  Exhibit  I~22  and  1-23  , respectively.  Exhibit 
1-24  shows  the  locations  of  the  sampling  points  in  the  Basin. 

The  results  of  this  survey  for  select  parameters  are  presented 
In  summary  form  In  Exhibits  I-2S,  1-2®,  and  1-27.  The  following  ob- 
servations are  made  on  the  survey  results. 

1.  BOD  data  were  extremely  erratic  and  questionable  and 
therefore  had  to  be  excluded  from  analysis. 

2.  Dissolved  oxygen  results  show  consistent  deficiencies  in 
the  West  Bianch  below  Glatfelter  and  In  the  Main  Stem 
through  and  below  York. 

3.  Color  concentrations  shown  for  the  West  Branch  and  Main 
Stem  are  substantially  lower  than  expected.  Survey  re- 
sults for  this  parameter  are  likely  to  be  in  entx. 

4.  Heavy  metals  (chromium,  copper  and  zinc)  were  consist- 
ently low  (below  0.1  mg/1)  throughout  the  basin.  The 
only  slgnftcant  source  of  heavy  metals  of  the  treatment 
plants  sampled  occurred  at  the  York  8TP  vdiere  zinc  aver- 
aged 0.27  mg/1  for  five  samples  taken. 
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Nutrient  discharges  (phosphorus  and  ammonia)  from  treat- 
ment plants  were  significantly  less  (approximately  half) 
than  the  expected  levels. 

Phosphorus  concentrations  exceed  threshold  problem  poten- 
tial levels  (ortho-phosphorus  greater  than  .03  mg/1)  In 
all  areas  except  the  East  Branch.  High  phosphorus  levels 
( t 1.0  mg/1)  are  present  In  the  Main  Stem,  Mill  Creek 
and  Oil  Creek.  This  Is  attributable  to  treatment  plant  dis- 
charges . 

Ammonia  levels  In  the  Main  Stem,  In  the  West  Branch  below 
Glatfelter  and  In  the  upper  reaches  of  Mill  Creek  (at  0.5 
mg/1)  are  lower  than  expected.  However,  they  are  Just  at 
the  threshold  levels  that  may  be  Injurious  to  aquatic  life. 
Elsewhere  ammonia  levels  are  generally  less  than  0.1  mg/1. 

Nitrification  of  ammonia  and  organic  nitrogen  to  nitrate  is 
evident  in  the  Main  Stem  through  York.  This  is  shown  by 
the  Increase  In  median  nitrate  nitrogen  concentrations  frrom 
1.9  mg/1  at  COR  007  to  3.6  mg/1  at  COR  001,  together 
with  the  drop  In  ammonia  nitrogen  over  this  same  distance. 

Results  of  the  diurnal  oxygen  study  (Exhibit  1-28)  evidence 
that  significant  photosynthetic  activity  (algae  formation) 
occiirs  at  most  locations  In  the  basin.  During  daylight 
hours  photosynthetic  activity  predominates  and  generates 
excess  oxygen  which  Increases  D.O.  levels.  During  the 
nighttime  hours  when  photosynthetic  activity  Is  absent  the 
respiration  of  biologic  organisms  consumes  oxygen  and  de- 
pletes the  D.O.  concentration. 

Significant  dlumal  fluctuations  in  D.O.  levels  Is  indica- 
tive of  high  levels  of  photosynthetic  and  biologic  activity. 
For  many  of  the  stations  sampled  the  ratio  of  maximum 
D.O. /minimum  D.O.  over  a 24-hour  period  exceeds  1.20* 
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EXHIBIT  1-22 


EPA  WATER  QUALITY  SURVEY 
ANALYSES  PARAMETERS 


Physical  Parameters 

Color 
Tufbldlty 
Suspandad  Solids 
Total  Solids 

Chamical  Paramatars 

Total  Organic  Carbon  (TOC) 
Chamical  Oxygan  Damand  (COD) 
Biochemical  Oxygan  Damand  (BOD) 
Chlorides 
Sulfates 

Metals 

Iron 

Chromium 
Copper 
Zinc 

Manganese 
Nickel 

Nutrients 

Total  KJaldahl  Nitrogen  (IKN) 
Nitrite  (NO2-N) 

Nitrate  (NOs-N) 

Oitho-Phosphorus 
Total  Phos^crus 
Ammcxila  (NH3-N) 


Cadmium 

Lead 

Aluminum 

Calcium 

Magnesium 

Merciuy 


EXHIBIT  1-23 


EPA  WATER  QUALITY  SURVEY 
FIELD  SURVEY  SAMPLING  STATIONS 

Surface  Water  Stations 

Main  Stem  of  Codorus  Creek 

COR  001  COR  007 

COR  005  COR  014 

West  Branch  of  Codorus  Creek 

WCO  016  WCO  024 

WCO  019  WCO  028 

WCO  022 

South  Branch  of  Codorus  Creek 

SCO  000  SCO  014 

SCO  007  SCO  016 

East  Branch  of  Codorus  Creek 
ECO  000 


MIU  Creek 

MIL  000 

Oil  Creek 

OIL  000 


MIL  008 

OIL  005 
Wastewater  Treatment  Plants 


COR  005 

Sprlngettsbury  S.T.P. 

COR  009 

York  S.T.P. 

WCO  025 

P.  H.  Glatfelter  T.P. 

WCO  026 

Spring  Grove  S.T.P. 

SCO  015 

Glen  Rock  S.T.P. 

MIL  009 

Red  lion  S.T.P. 

OIL  006 

Penn  Township  S.T.P. 

NOTE:  Station  numbers  refer  to  mlleaae  Index. 
See  Exhibit  1-25  for  station  locations. 
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Exhibit  1-24 


COOORUS  CREEK  DRAINAGE  BASIN 
SPECIAL  EPA  SURVEY  SAMPLING  STATIONS 


NOTE:  All  concentration  In  mg/1  except  as  follows; 

Color  - Pt-Co  units  Turbidity  - Tackson  Turbidity  Units  (JTU) 


EPA  WATER  QUALITY  SURVEY 
NUTRIENT  CHARACTERISTICS 

MEDIAN  VALUE  CONCENTRATION  FOR  SAMPLES  ANALYZED 


KXHIBIT  t-27 


EPA  WATER  QUALITY  SURVEY 
DIURNAL  OXYGEN  CHANGES 
(Concentrations  In  mg/1) 


i 

STATION 

DATE 

D.O.IMAX.) 

D.O.(MIN.) 

RATIO(MAX./MIN.) 

TIME  OF  MAX. 

COR  001 

9/9/71 

5.87 

5.02 

1.17 

1545 

COR  005 

9/9/71 

5.17 

3.45 

1.50 

1357 

COR  007 

9/15/71 

5.34 

4.41 

1.21 

2005 

; 

COR  014 

mrimAM 

7.15 

6.14 

1.16 

2010 

WCO016 

9/9/71 

4.45 

3.40 

1.31 

1755 

9/9/71 

4.31 

3.48 

1.24 

1155 

9/15/71 

3.63 

3.02 

1.20 

0830 

■} 

i 

9/15/71 

4.57 

3.24 

1.41 

2030 

f 

HHIBI 

HMIHHiH 

1 

9/9/71 

10.09 

9.19 

1.10 

1400 

SCO  000 

7.92 

6.94 

1.14 

2000 

SCO  007  9/21/71  6.31 UO 1405 


SCO  014  9/21/71  8.35 7.46 1.12 0802 


SCO  016  9/21/71  9.54 8j,07 l_s_lg 1545^ 


F^snia 

9/21/71 

8.14 

7.50 

K09 

1150 

MIL  000 

arilfiia 



8.20 

1.18 

1755 

pyiama 

a ii  ii  iM 

12.74 

5.03 

loll 

^aarnriBH 

TYPICAL  TIMES  OF  0600 

DIURNAL  OBSERVATION  0800 

1000 

1200 

1400 

1600 

1800 

2000 
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